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Summary and purpose of document

This document provides a report on the status of the implementation of the revised CBS NWP verification procedures at the Canadian Meteorological Centre.
Action Proposed  

The meeting is invited to note and comment on the information provided in this document.
Progress on implementing the revised NWP verification standards at CMC has been extremely slow.   
Accomplished to date:
1. New climatology downloaded, converted from grib to internal “standard file” format and validated.  The initial climatology sent by ECMWF included only the 3 standard levels (850, 500 and 250 hPa).  We requested 100 hPa be added as this is part of the recommended additional levels.  It was also suggested that any other levels would be useful as well, even though not required for the verification data exchange.  ECMWF sent a new file with numerous levels, which was much appreciated. 
2. Anomaly correlation was calculated for 3 separate months on the old 2.50 grid for comparison and then on the 1.50 grid and validated against internal software.    
3. All other scores (RMSE, Bias, S1) against analysis were validated against internal systems.  This includes all model levels (and hence the recommended 100 hPa level) and for intermediate time steps (12-hourly, out to 240 hours).
4. An operational job has been producing verification scores against analysis on the 1.50 grid since late October 2011.  
Still to do:

1. output of scores in the new LC-DNV format

2. scores against analysis on additional domains, including polar domains

3. scores against observations on all intermediate time steps (12-hourly to 240 hours)

4. calculation of new scores (mean absolute error, RMS forecast and analysis anomalies, standard deviation of forecast and analysis fields)

5. use of nearest model grid-point for calculating scores against observations
6. verification of 700 hPa relative humidity

7. back-history of scores

CMC is in the process of completing, this month, the migration to a new supercomputer (IBM P5 to IBM P7).  Once this is completed, it is anticipated that resources can be brought to bear to complete this project.  

Use of nearest model grid-point for scores against observations:

Implementation of the use of nearest model grid-point for scores against observations proved to be controversial here at CMC.  A study to compare scores calculated using various methods of interpolation indicated a small but statistically significant negative impact on geopotential height scores at 24 hours using nearest neighbour as opposed to the currently used bi-cubic interpolation (see graphs below).  Otherwise the effect was neutral.  
This is not a problem as such, but questions were raised as to whether use of this method results in a fair and valid model comparison.  Scores calculated using nearest grid-point will be affected to some extent by model resolution.  Since the models under consideration all differ in resolution, some part of the scores will be due to model resolution, with higher resolution models advantaged.  For scores against analysis, model variance is dealt with using a box average (for grid-point models) or truncation (for spectral models) to remove scales in the forecast fields below those of the target analysis field.  Yet, for scores against observations, the verification system does not take into account the same consideration.  
So, although the matter has been dealt with previously – it is noted in the report from the first CG-FV meeting – it is requested that the meeting re-visit the issue to ensure that there is a common understanding that interpolation to observations is handled in the best, most scientifically valid manner possible.  
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Figure 1: Time-series of root mean square error, in dam, of 24-hour geopotential height forecasts for the month of January 2012 calculated against the North American radiosonde observation network using bi-cubic interpolation (blue) and nearest neighbour (red).  Numbers at the right are averages for the period.  
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Figure 2: as above, for standard deviation.
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Figure 3: as above, for the forecast bias.
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Figure 4: Vertical profiles of root mean square error of 24-hour forecasts for the month of January 2012 calculated against the North American radiosonde observation network using bi-cubic interpolation (blue) and nearest neighbour (red).   

